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VITLE OF THE I19V£KTIOKr 

LIGHT EMITTING DIODE DEVICE 

BACKGROUND OF THE INVESITICM 
5 The present invention relates to a light emitting diode 

device using a light emitting diode (LED) , for illuminating 
a display sndh as a liquid crystal display. 

Fig. 8 is a sectional view showing a conventional LED 
device of a fluorescence color mixing type for emitting white 

10 color light* 

The LED device 10 ocmEprises a substrate 1 having a pair 
of terminal electrodes 2, 3 provided on the upper surface 
and the underside thereof, and a blue LED 4 mitting blue 
light. The LED 4 and the ui^r surface of the substrate 1 

1 S are eoveredby a transparent resin 5 . In the resin 5 , phosphor 
particles 6 of XAG are mixed. The Z£D device 10 emits white 
light Fw by color mi y1 ng as described hereinafter. 

Referring to Fig. 9 which is an enlarged view of a part 
of Fig. 8, when a driving voltage is applied to the terminal 

20 electrodes 2 and 3 , the LED 4 is excited to emit blue light 
Sb. When the blue light Fb meets the particle 6, the blue 
light Fb changes into yellow light Fy based on the wavelength 
conversion . The yellow light Py is mixed with the blue light 
Fb which has not met the particle 6, so that the mixture of 

25 the 3^llow light and blue light takes on white. Thus, the 
USD device produces the white light Fw. 

Fig. 10 is a wavelength characteristic gra|^ of the 
LED device 10 , A luminous intensity curve Bl has a peak Kb 
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at wavelength 450 m of the blue light caaponent, and has 
a peak Ry at wavelength 550 m of yellow light oofliponent* 
However , there is no peak at waveletngth 6S0 m o£ the xetd light 
eonponent • Since the red light ocaqponent is hardly inoltided , 
S the enitted white light tones cold bltie light. 

Fig, 11 is a wavelength characteristic graph of the 
LSD device and an EUSB color filter lAicAi is used in a color 
display. When bine or green is selected by the filter, 
display of each color is obtained. However, when red is 

10 selected, red light is scarcely included in a passing range 
of the red light filter. Conseqnently, a red selected part 
tones red yellow color. 

Therefore, if the ZiED device is used for illuminating 
the display, a red selecting part is di^layed with red 

IS jrellow color. 

StJMMABl OF THE JXMSmiCf^ 

An object of the present invention is to provide an 
LED device which may emit white light including red light 

20 in spite of using a blue LSD in the device. 

According to the present invention, there is provided 
an LED device comprising a white LED device having a 
substrate, a blue LED mounted on the substrate for emitting 
blue light/ a trani^arent resin covering the blue LED and 

25 including phosphor particles each of which has a qaality to 
convert blue light to white light, if the particle contacts 
with the blue light, a red LSD device having a substrate, 
a red LED mounted on the substrate for emitting ai:ed light. 
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and a transparent resin covering the red XiED, and the red 
LED device being disposed so that knitted red light aiixes 
with the white light eiaitted from the white LED device. 

l!he white LED devicae and the red LED devicse are mounted 
5 on a same substrate. 

The blue LED and the red LED may be covered fay a single 
transparent resin including phosphor particles. 

These and other objects and features o£ the present 
invention will beocnie nftore ^n>arent froaft the following 
10 detailed description with reference to the accon^>ax^ing 
drawings . 

BRIEF DBSCEZFTION OF DRAWINGS 

Fig. 1 is a sectional view showing a red LED device 
used in an LED device of the present invention; 

Fig. 2 is a sectional view of the LED device of the 
present invention; 

Fig. 3 is a wavelength characteristic graph of the LED 
device; 

Fig . 4 is a graph of luminous intensity of the LED device ; 
Fig. 5 is a sectional view showing an LED device 
according to a second enibodiment of the present invention; 

Figs . 6 and 7 are perspective views , each showing an 
illuminating device using the LED device of the present 
invention; 

Fig. 8 is a sectional view showing a ocmventional LED 
device of a fluorescence color mi x i ng type for emitting 
white color; 
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Fig. 9 is an enlarged view of Fig. 8; 
Fig. 10 is a wavelexigth characteristic graph of the 
device; and 

Fig. 11 is a wavelength characteriatio graph of the 
5 10 device. 

DETAILED DSSCRIFTX0I7 OF THE PBSFBRHED EMBODZMBIIIT 

Fig. 1 is a sectional view showing a red XSD device 

used in an LED device of the present invention. 
10 The LED device 11 coo^risea a substrate 12 having a 

pair of terminal electrodes 13, 14 provided on the i^per 

surface and the underside thereof, and a red LED 15 emitting 

red light . The LSD 15 and the upper surface of the substrate 

12 are coveared by a transparent resin 16. 
IS When a driving voltage is applied to the texalnal 

electrodes 13 and 14, the LED 15 is excited to emit red light 

Pr. 

Referring to Fig, 2 ahowing a sectional view of an LED 
device 20 according to a first embodiment of the present 

20 Invention, the LED device 20 con^rises a white LED device 
21 ^BLitting bluish white light and a red LED device 22 
emitting red li^t, both the devices being provided on a 
comiBon substrate 23. 

The white LED device 21 ccnprises the substrate 23 

25 having a pair of terminal electrodes 24, 25 provided on the 
upper surface and the underside thereof, and a blue LSD 26 
emitting blue light. The LED 26 and the vpp&x surface of 
the stabstrate 23 are covered by a transparmt resin 27 . In 
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the resin 27 , phosphor particles 28 of TihB or green phosphor^ 
or one of phosphate^ silicate or aluminate are mixed. Thus, 
The ZiED device 21 emits white light Pw by color niixing as 
deseribed abc»ve. 
5 The red LED device 22 c^nprises the siabstrate 23 having 

a pair of terminal electrodes 25 , 30a provided on the iqpper 
surface and the underside thereof, and a red Iffi) 31 emitting 
red light. The 31 and the upper surface of the substrate 
23 are covered by a transparent resin 32. Therefore^ the 

10 red LED device produces red light Pr. Meanwhile the common 
substrate 23 and the resin 32 are composed as a case for mounting 
the USD device 20 in an electronic instrument « 

The white light Pw and the red light Fr are mixed ^ so 
that the mixed light takes on ^Aiite light including red light 

15 having a hot feeling. 

Fig. 3 is a wav6l€»ngth characteristic gr^ih of the LED 
device 20. A luminous intensity curve B2 has a peak Kb at 
wavelength 450 m of the blue light coaponeut , and hkB a peak 
Ky at wavelength 550 m of yellow light cco^onent. 

20 Furthermore/ there is a peak Rr at wavelength 650 fm of the 
red light component. Since the red light c<»i^nent is 
included, the emitted white light has a hot feeling. 

Fig . 4 is a graph of luminous intensity of the USD device 
20 and luminous intensi'^ of an BOB color filter which is 

25 used in a general color display. Mien blue or green is 
selected by the filter^ display of ea^ color Kb or Kg is 
obtained. Furthermore/ when red is selected, red light Kr 
is obtained. Consequently, it is possible to illuminate a 
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display with natural color light. 

Fig 5 is a sectional vim showing an ZiED device 30 
according to a second enibodixBant of the presmt invention. 
The LED device 30 has a c<»niion resin 31 inclnding phosphor 
S particles 28 o£ TAG and covering the common substrate 23, 
blue Z£D 26 and red 31 . Other parts are the same as the 
first ettbodiment and icientified with the sane reference 
nuaaerals « 

In the device, the red light Pr strikes particles 28 • 
10 Eowever^ the wavelength of the red light is not converted 
by the collision. Therefore ^ the red light is sLiased with 
the white light emitted from the white LED device 21 , thereby 
producing the aame white light as that of the first 
enbodiment • 

IS Figs. 6 and 7 are perspective views, each showing an 

illuminating device using the LSD device of the present 
invention. In the device of Fig. 6, a lighting panel 35 is 
disposed below a display 36 sucdi as a liquid crystal display. 
Corresponding to a front side of the lighting panel 35, a 

20 pair of the LED device 20 or 30 are provided as odga light. 

White light emitted from the XiED dsvlca entars in tha 
lighting panel 35, and is reflected by a reflecting means 
provided in the lighting panel. The reflected light 
illuminates the display 36 < 

25 In the device of Fig. 1 , two sets of LED devices, each 

comprising the white USD devica 21 and the red LSD device 
22, are provided as edge light. Lights omitted from both 
devices 21 or 22 are mixed in the lighting to be converted 



6 



03-07-15;03:45PM;GlJUTSIi KAI.HATSU CO. OENNISON ; # 12/ 2 



into dasised white color. 

In accordance wltii the present Invention, the XJBSD 
device emits light having a natural color feeling as 
described above. Thus, the present invention provides an 
5 LED device which may produce illminating light having light 
color rendering properties. 

^hile the invention has been described in conjunction 
with preferred specific eanbodiment thereof, it will be 
understood that this description is intended to illustrate 
10 and not limit the scope of the invention, which is defined 
by the following olaitts. 
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